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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Even with very weak ultraviolet light illumination which is 
included in interior illumination etc offer of the member and 
paint composition where hydrophilicization/hydrophilic 
maintaining effect of member surface is shown with the 
photoexcitation of photosemiconductor. 

[Means to Solve the Problems] 

In substrate surface, layer which includes inorganic oxide 
other than photosemiconductor and silica and silica is formed, 
hydrophilic part material where the member surface 
hydrophilicization is done according to photoexcitation of 
aforementioned photosemiconductor and makes feature. 



[Claim(s)] 
[Claim 1] 

In substrate surface, layer which includes inorganic oxide 
other than photosemiconductor and silica and silica is formed, 
hydrophilic part material where the member surface 
hydrophilicization is done according to photoexcitation of 
aforementioned photosemiconductor and makes feature. 

[Claim 2] 

In substrate surface, layer which includes photosemiconductor 
and silica and the ceria is formed, hydrophilic part material 
where member surface hydrophilicization is doneaccording to 
photoexcitation of aforementioned photosemiconductor and 
makesfeature. 

[Claim 3] 

In transparent substrate surface, layer which includes 
inorganic oxide other than photosemiconductor and silica and 
silica is formed, antifogging member,, where member 
surface the hydrophilicization is done according to 
photoexcitation of aforementioned photosemiconductor and 
makes feature 

[Claim 4] 

In transparent substrate surface, layer which includes 
photosemiconductor and silica and the ceria is formed, 
antifogging member*, where member surface 
hydrophilicization is done accordingto photoexcitation of 
aforementioned photosemiconductor and makes feature 

[Claim 5] 

In mirror substrate surface, layer which includes inorganic 
oxide other than the photosemiconductor and silica and silica 
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is formed, anti fogging member 0 where member surface 
hydrophilicization is done according to photoexcitation of 
aforementioned photosemiconductor and makes feature 

[Claim 6] 

In mirror substrate surface, layer which includes 
photosemiconductor and silica and ceria is formed, 
anti fogging member^ where member surface 
hydrophilicization is doneaccording to photoexcitation of 
aforementioned photosemiconductor and makesfeature 

[Claim 7] 

In substrate surface, layer which includes inorganic oxide 
other than photosemiconductor and silica and silica is formed, 
antifouling property member,, where member surface the 
hydrophilicization is done according to photoexcitation of 
aforementioned photosemiconductor,reaches point where 
surface deposition deposit is washed away and by water wash 
makes feature 

[Claim 8] 

In substrate surface, layer which includes photosemiconductor 
and silica and the ceria is formed, antifouling property 
member <> where member surface hydrophilicization is done 
accordingto photoexcitation of aforementioned 
photosemiconductor, reaches point where the surface 
deposition deposit is washed away and by water wash makes 
feature 

[Claim 9] 

Divination drying member 0 where in substrate surface, layer 
which includes the inorganic oxide other than 
photosemiconductor and silica and silica is formed, the 
member surface hydrophilicization being done according to 
photoexcitation of theaforementioned photosemiconductor, 
deposited water spreading evenly, becomes easy and tobe 
dried makes feature 

[Claim 10] 

Divination drying member 0 where in substrate surface, layer 
which includes the photosemiconductor and silica and ceria is 
formed, member surface hydrophilicization beingdone 
according to photoexcitation of aforementioned 
photosemiconductor, deposited water spreading evenly, 
becomes easy and to be dried makes feature 

[Claim II] 

Furthermore, member 0 which is stated in Claim 1-10 where 
silver, copper, palladium, platinum, rhodium, 
jp8 ^A, ruthenium, gold, zinc, cobalt, iron, nickel, 
sodium, lithium, potassium, calcium, magnesium, 
strontium or one kind or more which is chosen from groupof 
compound of those metal is added and makes feature 



Page 4 Paterra Instant MT Machine Translation 



JP1999172239A 

IBttafiM* 
[M*« 12] 

$«blc* vga^>4Ja->fl>ift5g<** 
T^4c**ft«£*-*i»*« 1-11 icE«a>» 

[MM 13] 

£bl~* tKn+vT^u+v-tr^P-A. tKa 
*->7;u*;Hz;ua-x* #y tf=^7;ua- 
;u* 7K'Jif-;uT^3~;u-7KU^Kt*^;i,^a 

[»** 14] 

Vttltfcft, 7/<*>fk -tftM-TK 9 
Kd*v7/<$*K u:/eft&A«a)i¥/»bSf£ 

*lt^lSl-13lClB«<7)giJWo 
[»3R«15] 

sin* muft¥mmz?i&%t%*m®%i 



[»** 16] 



[»*« 17] 

0.001mW/cm 2 &T^&£c:££1#flfc*rf £gf* 
g 14lCiE«<&£& 0 



[M*« 18] 

tiic«?i:r»*r*ffi*ii*^/«i*ft*pr<i6t 



1999-6-29 

compound of those metal is added and makes feature 
[Claim 12] 

Furthermore, member „ which is stated in Claim 1-1 1 where 
one kind or more which is chosen from group of precursor of 
precursor, silica of silicone, silicone is added and makes 
feature 

[Claim 13] 

Furthermore, containing hydroxy aikoxy cellulose* 
hydroxyalkyl cellulose* polyvinyl alcohol, polyvinyl 
alcohol-polyvinyl acetate copolymer* urethane* amino 
group-containing condensate or other water soluble resin, 
member 0 which it states in the Claim 1-12 which becomes 

[Claim 14] 

Furthermore, member 0 which is stated in Claim 1-13 where 
one kind or more which is chosen from group of layer oxide* 
apatite* zeolite* activated carbon* metal oxide gel* metal 
hydroxide gel* hydroxyapatite* metal phosphate is added 
and makes feature 

[Claim 15] 

In step 0 aforementioned photosemiconductor which prepares 
member where the layer which includes photosemiconductor 
and silica and ceria whichconsist of titanium dioxide in 
substrate surface was formed both light emitting of the visible 
light and ultraviolet light hydrophilicization/hydrophilic 
maintenance method 0 of member surface whichincludes step 
which irradiates light from interior illumination which isdone 

[Claim 16] 

illumination of ultraviolet light which is contained in 
aforementioned interior illumination is 0.01 mW/cm 2 or less 
and method o which is stated in Claim 1 5 which is made 
feature 

[Claim 17] 

illumination of ultraviolet light which is contained in 
aforementioned interior illumination is 0.001 mW/cm 2 or less 
and methodo which is stated in Claim 14 which is made 
feature 

[Claim 18] 

Including inorganic oxide other than photosemiconductor and 
silica or its precursor and silica,hydrophilicity paint 
composition o where it becomes, after coating 
fabric,designates member surface as 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing theaforementioned 
photosemiconductor, in consequence of that and makesfeature 
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[Claim 19] 

Including photosemiconductor and silica or its precursor and 
ceria, hydrophilicity paint composition,, where it becomes, 
after coating fabric, designates member surface as the 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing aforementioned photosemiconductor, 
inconsequence of that and makes feature 

[Claim 20] 

Including inorganic oxide other than photosemiconductor and 
silica or its precursor and silica, ant i fogging paint 
composition,, where it becomes, after coating fabric, 
designates the member surface as 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing aforementioned photosemiconductor, 
makes feature 

[Claim 21] 

Including photosemiconductor and silica or its precursor and 
ceria, antifogging paint composition,, where itbecomes, after 
coating fabric, designates member surface as 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing aforementioned photosemiconductor, in 
consequenceof that and makes feature 

[Claim 22] 

Including inorganic oxide other than photosemiconductor and 
silica or its precursor and si lica^anti fouling paint 
composition,, where it becomes, after coating fabric, it 
designates the member surface as 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing aforementioned photosemiconductor, 
reaches point where surface deposition deposit is washed 
away and through by water wash makes feature 

[Claim 23] 

Including photosemiconductor and silica or its precursor and 
ceria, anti fouling paint composition 0 where itbecomes, after 
coating fabric, it designates member surface as 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing aforementioned photosemiconductor, 
reaches thepoint where surface deposition deposit is washed 
away and through by water wash makes feature 

[Claim 24] 

Including inorganic oxide other than photosemiconductor and 
silica or its precursor and siiica,it becomes, after coating 
fabric, it designates member surface as the 
hydrophilicization/hydrophilic sustainable in substrate by 
photoexcitation doing aforementioned photosemiconductor, 
thedivination drying paint composition,, where through 
deposited water spreads evenly and becomeseasy and to be 
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dried makes feature 
[Claim 25] 

Including photosemiconductor and silica or its precursor and 
ceria, it becomes, after thecoating fabric, it designates 
member surface as hydrophilicization/hydrophilic sustainable 
in substrate by photoexcitation doing aforementioned 
photosemiconductor, divination drying paint composition,, 
wherethrough deposited water spreads evenly and becomes 
easy and to be dried makes feature 

[Claim 26] 

Furthermore, paint composition*, which is stated in Claim 
18-25 where silver, copper, palladium, platinum, 
rhodium. jp8 ^A, ruthenium, gold. zinc, 
cobalt, iron, nickel, sodium, lithium, potassium, 
calcium, magnesium, strontium or one kind or more which 
is chosen from groupof compound of those metal is added and 
makes feature 

[Claim 27] 

Furthermore, paint composition 0 which is stated in Claim 
18-26 where one kind or more which is chosen from group of 
precursor of precursor, silica of silicone, silicone is added 
and makes feature 

(Claim 28] 

Furthermore, containing hydroxy alkoxy cellulose, 
polyvinyl alcohol, urethane. amino group-containing 
condensate or other water soluble resin, paint composition,, 
which it states in the Claim 18-27 which becomes 

[Claim 29] 

Furthermore, paint compositions which is stated in Claim 
18-28 where one kind or more which is chosen from group of 
layer oxide, apatite, zeolite, activated carbon, metal 
oxide gel. metal hydroxide gel. hydroxyapatite. metal 
phosphate is added and makesfeature 

[Description of the invention] 
[0001] 

[Technological Field of Invention] 

this invention surface of substrate none, and, regards 
technology which is maintained in high-level hydrophilicity. 

Furthermore as for details, as for this invention, it regards 
haze of substrate and anti fogging technology which prevents 
water drop formation of mirror and the surface of lens, sheet 
glass other transparent substrate high-level by 
hydrophilicization doing. 
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As for this invention, in addition, it prevents fact that surface 
becomes dirty surface of building and window glass and 
machine equipment and goods high-level by 
hydrophilicization doing, or self purification 
(self-cleaning )does surface and or easily it regards 
technology which cleaning isdone. 



When substrate surface is done hydrophilicization, because it 
reaches point where deposited water drop spreads to substrate 
surface evenly, be able to prevent the haze of glass * lens* 
mirror or other transparency member effectively, it is useful 
to devitrification prevention and field of view characteristic 
guaranty etc at time of rainy sky with moisture . 

Furthermore, carbon black or other combustion product* 
lipid* sealant eluted component or other hydrophobicity 
contaminant which is contained in city soot dust* automobile 
or other exhaust gas to be difficultto deposit, depositing, you 
drop simply, due to rainfall and the water wash because h it 
becomes way, it is convenient. 

[0003] 

From this kind of situation in field of especially antifogging 
paint* outdoor antifouiing paint, the hydrophilic resin is 
proposed from until recently, (for example Japan Unexamined 
Utility Model Publication 5-68006 number and, "polymer 
Vol.44* 1 995 May number, p.307 ). 

In addition, also surface treatment method in order 
hydrophilicization to do is proposed,(for example Japan 
Unexamined Utility Model Publication 3- 129357 number). 



But, hydrophilic resin which is proposed until recently 
converting to the contact angle of water, hydrophilicization is 
done to only 30 - 50 *extent, can show satisfactory fog 
prevention effect. 



As for this inventor, when photosemiconductor containing 
layer is formed in substrate surface in PCT/JP96/00733 
number, surface hydrophilicization is done high-level 



In addition cleanliness is not satisfactory with deposit or 
rainfall* water wash of contaminant which consists of 
inorganic clay quality. 

In addition hydrophilicization which is proposed until 
recently with surface treatment methodological (etching 
treatment* plasma treatment etc) in order to do, 
hydrophilicization it being possiblehigh-level in transient, 
long-term maintenance it does state, it is notpossible . 

[0005] 



[0002] 
[Prior Art] 



[0003] 



[0004] 
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according to photoexcitation of photosemiconductor, if you 
invent and glass* lens* mirror, apply this technology to 
member or other various composite material around external 
decorative material* water, anti fogging* antifoulingor 
other functionwhich is superior in these composite material 
can be granted proposed . 

According to this method, satisfactory fog prevention effect is 
shown, cleanliness improvesrapidly with deposit and rainfall* 
water wash of contaminant which consists of the 
hydrophobicity contaminant and inorganic clay quality. 

In addition according to photoexcitation of 
photosemiconductor state which the hydrophilicization is 
done is maintained and recovers. 

[0006] 

[Problems to be Solved by the Invention] 

But, when coating fabric designates layer which consists 
ofonly titanium dioxide photosemiconductor, as enameling 
tile substrate and glass substrate etc directly with sol coating 
method, calcines, with very weak ultraviolet light illumination 
which is included in interior illumination 
etc,hydrophilicization it is not done in satisfactory. 

Then, with this invention, even with very weak ultraviolet 
light illumination which is included in the interior 
illumination etc, by comparison with layer which consists of 
only the photosemiconductor, compared to high-level 
member* which hydrophilicization is done the contaminant 
is difficult to deposit from antifogging member* which more 
concretely, from is superior in fog prevention characteristic 
according to photoexcitation of the photosemiconductor, At 
same time member which surface is easy to dry is offered 
makes objective from antifouling property member* which 
in rainfall* water wash is superiorin cleanliness. 

[0007] 

[Means to Solve the Problems] 

With this invention, in order that above-mentioned problem is 
solved, in substrate surface, layer which includes inorganic 
oxide other than photosemiconductor and silica and silica is 
formed member surface hydrophilic part material which 
hydrophilicization is done, in antifogging member s 
antifouling property member* divination drying member 
according to the photoexcitation of photosemiconductor, 
hydrophilic part material where member surface 
hydrophilicization isdone according to photoexcitation of 
aforementioned photosemiconductor and makes feature, And 
paint composition which designates above-mentioned 
member as formable by fact that coating fabric it does is 
offered to substrate. 
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inorganic oxide other than silica makes ceria regarding 
embodiment where this invention is desirable. 

Regarding embodiment where this invention is desirable, as 
for extent of hydrophilicization, By prevention of haze which 
originates in water vapor among the antifogging application 
converting to contact angle of water, by prevention of field of 
view loss converting to contact angle of water with water drop 
deposit among 10 deg or less, more preferably 5 deg or less; 
antifogging application, with 30 deg or less, more preferably 
20 deg or less; rainfall and water wash it becomes dirty with 
hydrophobic substance among antifouling property 
(cleanliness ) application, converting to contact angle of 
watervis-a-vis (combustion product, sealant eluted 
component etc which floats in carbon black, atmosphere 
which is contained in the automobile or other exhaust gas ), 
with 50 deg or less, more preferably 30 deg or less; rainfall 
and water wash It becomes dirty with hydrophobic group 
among antifouling property (cleanliness ) application and and 
the substance which includes both parties of hydrophilic 
group converting to contact angle of water vis-a-vis (soap 
deposit, carboxylic acid type lipid, carboxylic acid ester 
type lipid etc), with 30 deg or less, more preferably 20 deg 
or less; rainfall and water wash it becomesdirty with 
hydrophilic substance among antifouling property 
(cleanliness ) application and converting to the contact angle 
of water vis-a-vis (clay etc), it makes 20 deg or less, more 
preferably 5 deg or less. 

[0008] 

[Embodiment of the Invention] 

Next, you explain concerning constituent of this invention. 

photosemiconductor referred to here, positive hole or 
conducted electron is formed with the excitation of electron in 
valence electron band, perhaps localized quantitative theory 
defect is caused in surface with that, chemically adsorbed 
water and physically adsorbed water above equilibrium 
amount with action which adsorbs, to those which 
hydrophilicization itis possible substrate surface point. 

As concrete substance, you can use one, two or more kinds 
etc which is chosen fromgroup of anatase titanium dioxide, 
brookite type titanium dioxide, rutile form titanium 
dioxide, tin oxide, zinc oxide, dibismuth trioxide. 
tungsten trioxide. iron (11 ) oxide, strontium titanate. 

[0009] 

You can list one, two or more kinds etc which is chosen from 
group of ceria. zirconia. alumina, amorphous titanium 
dioxide, tin oxide, magnesia, calcia. yttria. manganese 
oxide, chromia. vanadium oxide, copper oxide, cobalt 
oxide, nickel oxide, ruthenium oxide, hafnia. strontium 
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oxide, silver oxide as inorganic oxide other than silica which 
can be utilized in this invention. 

[0010] 

Regarding to this invention, silver, copper, palladium, 
platinum, rhodium, ^5 jp8 O A, ruthenium, gold, 
zinc, cobalt, iron, nickel, sodium, lithium, 
strontium, potassium, calcium, magnesium or the one 
kind or more which is chosen from group of compound of 
those metal mayadd. 

silver, copper, zinc or by fact that one kind or more which 
is chosen from groupof compound of those metal is added, 
antimicrobial can be granted. 

palladium, platinum, rhodium, jp8 ^A, 
ruthenium, gold, cobalt, iron, nickel or by fact that one 
kind or more which is chosen from group of compound of 
those metal is added,oxidation and reduction catalyst 
performance it can improve with photoexcitation of 
photosemiconductor. 

sodium, lithium, strontium, potassium, calcium, 
magnesium or by fact that one kind or more which is chosen 
from groupof compound of those metal is added, 
hydrophilicization performance which responds to the 
photoexcitation of photosemiconductor it can improve. 

[0011] 

Regarding to this invention, it is possible to contain 
precursor, hydroxy alkoxy cellulose, hydroxyalkyl 
cellulose, polyvinyl alcohol, polyvinyl alcohoi-polyvinyl 
acetate copolymer, urethane, amino group-containing 
condensate or other water soluble resin of the precursor, 
silica of silicone, silicone. 

It reaches point where hydrophilic part material which even in 
temperature of room temperature extent in satisfactory is 
superior in adhering behavior by adding these substance, can 
be offered. 

Here as silicone precursor, methyl trimethoxysilane, ethyl 
trimethoxysilane, methyl triethoxysilane, ethyl 
triethoxysilane, methyl tri propoxy si lane, ethyl tri propoxy 
silane, n- propyl trimethoxysilane, n- propyl 
triethoxysilane, n- propyl tri propoxy silane, isopropyl 
trimethoxysilane, isopropyl triethoxysilane, isopropyl tri 
propoxy silane, methyl To rib ibis silane, ethyl To rib ibis 
silane, n- propyl butoxy silane, isopropyl butoxy silane, 
phenyl trimethoxysilane, phenyl triethoxysilane, phenyl tri 
propoxy silane and phenyl tributoxy silane,the;ga -glycidoxy 
propyl trimethoxysilane, the;ga -glycidoxy propyl 
triethoxysilane, the;ga -glycidoxy propyl tri propoxy silane, 
the;ga -methacryloxy propyl trimethoxysilane, the;ga 
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v?pe;uh^h**>$5>rr vK* 
□ e^h'^p^vv^v. r->^'JP^>^ 
pe^h'^K^y^, r->*v">JP*v?a 

e^huxh^rv^^r^^'jp+v^pe 

aA+i/^if^h'J^h+yy^, ^-(3,4- 
X7K^vv^P^^v;ix)x^;uh'jxh4-vv7 
r-75/^Pe^h'J>h+vv^>. r-75 

y^ptf;bhUxh+vv^>, r-*)\s-h?h?u 
tf^h'j^h^rvv^^, r-^u*^h^Ptf;uh 
•jxh^rvv^. h'j7;u^-p^Pt a ;uh'J>h^r 
VV7>, h'j^u^-p^ptf;uh'jxh^vv^ 

>Mrv*>7>, y>f^vi^vv7>, vx 
^Uvxh^vv^V, ^i~;U>^^v>h+v 
y7>>y7i-il/y>h+yy7>, 
vxh*vvv>^<Dv7>g§*<*. 

xh^V^P7K+vv5>.xh5 n-^P7t<4rV 
V7>, fh^h+y>7>, fh7>h^yy7 

V>h^VVXh^VV7>t|^T"h77^=l 

* vv5>;>?* JUv'J^-K If^y'j7*-h, ^ 
Pfcf;uvg>r-K ^^vU^r-h^^T^^ 

[0012] 



[0013] 

BS«U>X, ft^U>X, ^WiUVX, 



-methacryloxy propyl triethoxysilane, the;ga -methacryloxy 
propyl tri propoxy silane, The;be - (3 and 4 -epoxy 
cyclohexyl ) ethyl trim ethoxy si lane* ;be - (3 and 4 -epoxy 
cyclohexyl ) ethyl triethoxysilane, ;ga -aminopropyl 
trimethoxysilane, the;ga -aminopropyl triethoxysilane, 
the;ga-mercapto propyl trimethoxysilane, the;ga -mercapto 
propyl triethoxysilane, trifluoropropyl trimethoxysilane, 
trifluoropropyl triethoxysilane, phenylmethyl diethoxy it can 
utilize silane, dimethyl dimethoxy silane, the dimethyl 
diethoxy silane, diethyl diethoxy silane, phenylmethyl 
dimethoxy silane, biphenyl dimethoxy silane and one kind or 
more etc which is chosen from group of (portion ) 
hydrolysate, hydrolysis * condensate of the diphenyl 
diethoxy silane or other silane derivative, ideally. 



As silicone, those which precursor of above-mentioned 
silicone the according to need hydrolysis, dehydration 
condensation are done can be utilized. 

As precursor of silica, it can utilize tetraethoxysilane, 
tetraisopropoxysilane, tetra n- propoxy si lane and the 
tetrabutoxy silane, tetramethoxy silane, dimethoxy 
diethoxy silane or other tetraalkoxy silane; methyl silicate, 
ethyl silicate, propyl silicate, butyl silicate or other alkyl 
silicate etc ideally. 

[0012] 

Regarding to this invention, it is possible to add one kind or 
more which ischosen from group of layer oxide, apatite, 
zeolite, activated carbon, metal oxide gel, metal 
hydroxide gel, hydroxyapatite, metal phosphate. 

So, by fact that it does, adsorptivity to member surface of this 
invention increases in freshness loss substance and NO x , 
SO„or other toxic gas or other hydrolysis reaction of methyl 
mercaptan, ammonia, aldehydes or other bad odor and the 
ethylene or other blue fruit, disassembly of above-mentioned 
substance is more promotedwith oxidation and reduction 
catalytic function of photosemiconductor. 

[0013] 

It is a substrate of glass, transparent plastic, lens, prism, 
mirror or other transparency regarding anti fogging application 
as the substrate which can be used for this invention. 

More concrete, for bathroom or back mirror, dental tooth 
mirror for bathroom mirror, vehicle,mirror like road face; 
window glass; automobile, railroad vehicle, airplane. 
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ship* diving boat of lens; prism; building and supervisory 
column like the lens for lens* semiconductor manufacture of 
eyeglass lens* optical lens* camera lens* microscope 
lens* illumination, gondola of snowmobile* rope way and 
thegondola of amusement park, window glass; automobile* 
railroad vehicle* airplane* ship* diving boat of vehicle 
like the aerospace, gondola of snowmobile* snowmobile* 
motorcycle* rope way and gondola of amusement park, For 
windshield; protection of vehicle like aerospace or it is a 
goggles for the sports or a cover glass * of glass ; 
measurement equipment of shield; frozen food display case of 
the shield; helmet of mask (mask for diving is included. ) and 
in those goods a adherable film* emblem etc. 

[0014] 

for example metal* ceramic* glass* plastic* wood, they 
are those combinations of stone and cement* concrete* 
fiber* cloth* paper* and those painted article etc of those 
laminate * regarding outdoors application which canexpect 
self purification with rainfall as substrate which can beused 
for this invention. 

More concrete, outdoor of passenger vehicle like building 
outdoor; window frame; automobile* railroad vehicle* 
airplane* ship* bicycle* motorcycle like exterior wall and 
roof and cover* tent material * deflector* storm door* net 
door for coating; window glass; signboard* traffic sign* 
soundproof wall* vinyl house* insulator* passenger 
vehicle, sealer* guardrail* veranda* automatic vending 
machine* air conditioner exterior machine* outdoors 
bench* various display equipment* shutter* fee places 
between cover* solar heat water heater or other heat 
collection skillful cover* streetlamp* pavementfor solar 
battery, stone * tile* bridge and greenhouse* exterior wall 
material* wall for outdoors illumination* artificial Taki * 
artificial fountain andbetween glass, It is a outdoor and a 
coating* structural component* of coating* advertising 
tower of lamp protective cover* dustproofing cover and 
coating* machine equipment and goods for tee box* roof 
trough* vehicle and in those goods a adherable film* 
emblem etc. 

[0015] 

for example metal* ceramic* glass* plastic* wood, they 
are those combinations of stone and cement* concrete* 
fiber* cloth* paper* and those painted article etc of those 
laminate* regarding application which canexpect cleaning 
with water wash as substrate which can be used for the this 
invention. 

Of course, in addition, interior finishing* window glass* 
housing* toilet* bath* bathroom counter* lighting 
fixture* kitchen goods* cookware* cookware dryer* of 
building it lets flow factthat more concretely, 
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[0018] 



^>©»^l^l*Sft* 387nm 12TF% JV+JUM 
{t**>OmG\Z\*&& 413nm JSTTMUbtt 
0>*ft(::li*Ji 344nm BIT, eftfb£flB0>Ji£- 
Kttfc* 387nm &T<D3fc£«f 



0.000 ImW/cm 2 J2Lt*ff1:L<li 0.001mW/cm 2 
l*l±, <fey#*L<l* O.OlmW/cm 2 OfefcSo 
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above-mentioned outdoors application member is included, it 
is a illumination, inside cooking range, kitchen foods 
ventilation fan, window rail, window frame, tunnel 
inside wall . tunnel and in those goods a adherable film, 
emblem etc. 

[0016] 

heat radiating fin, pavement for for example window sash, 
heat exchanger, it is a bathroom mirror, vinyl house 
ceiling, bathroom sink, automobile body for bathroom and 
inthose goods a adherable film, emblem etc regarding 
application which can expect dryingpromotion as substrate 
which can be used for this invention. 

[0017] 

In addition to description above it can utilize substrate which 
can beused for this invention in prevention of snow 
adhesion, gas bubble deposition prevention, bioaffinity 
improvement etc. 

It is a applicable in substrate where as for prevention of snow 
adhesion characteristic when the surface layer of especially 
surface roughness 1 ;mu m or less is provided, characteristic 
which issuperior remarkably is acquired, includes roofing 
material, antenna, transmission line for for example snow 
country and adherable film, emblem etc in those goods. 

[0018] 

Irradiating light which possesses large energy (Namely short 
wavelength ) in comparisonwith conducted electron band of 
photosemiconductor crystal and energy gap between valence 
electron band to photosemiconductor, it does photoexcitation 
of photosemiconductor. 

More concretely, when photosemiconductor is anatase 
titanium dioxide, when it is a wavelength 387 nm or less, 
rutile titanium dioxide, whenit is a wavelength 413 nm or 
less, tin oxide, when it is a wavelength 344 nm or less, 
zinc oxide, light beam which contains lightof wavelength 387 
nm or less is irradiated. 

In case of above-mentioned photosemiconductor, because 
photoexcitation it is done by ultraviolet light source , interior 
illumination, sunlight like fluorescent lamp, tungsten 
lamp, metal halide lamp, mercury lamp as light source, 
and light source etcwhich induced those light source with 
fiber of low loss can be utilized. 

It is necessary for hydrophilicization of composite material 
surface, illumination of lightwhich is necessary in order 
photoexcitation to do photosemiconductor, above preferably 
0.001 mW/cm 2 and above more preferably 0.01 mW/cm 2 is 
0.0001 mW/cm 2 or more. 

[0019] 



Page 14 Paterra Instant MT Machine Translation 



JP1999172239A 



1999-6-29 



O.OOImW/cm 2 yLTm&T'b$tt&m<Dmfcit/ 



[0020] 

0>¥t$l&&l* l-lOOrun tftfSU* M&*L< 
It 5~50nm T?fcy. ftttfSUl* 8~20nm 

t002l] 

xits stx q o ( ^v 2 (^4>.x iir;u^ 

**>£* XI** '\a¥>m=FV&V * q fi 0<q>) 

[0022] 

£fc* i/y*««*»rtwtt<f>'j**««B 
#a>»jo)»*u^tLri*,-tt3t six 4 (iC 
4>* X tt7^a**>*. XI** mp^E*^ Vfo 

[0023] 

+vv7>, xh^ntf^v^V* xh^h 
JU* fh7^DPv7>, Tr^P^S/^V^tf 

£fc* J:CS/'jy-ha>#*L^*»fflli:Lri*, 



Especially illumination of ultraviolet light which is contained 
in interior illumination regarding member where layer which 
includes photosemiconductor and the silica and ceria which 
consist of titanium dioxide was formed, even with extent of 
0.00 1 mW/cm 2 or less is satisfactory in 
hydrophilicizatiot^ydrophilic maintenance of member 
surface. 

Therefore, when member where layer which includes 
photosemiconductor and silica and ceria was formed is 
utilized with living space, theboth light emitting of visible 
light and ultraviolet light it can utilize general illumination 
which irradiates light from interior illumination which is done 
in theaforementioned photosemiconductor. 



silica in paint composition which relates to this invention with 
silica fine particle and is good with silica coating leader body. 

silica fine particle is thought thing which fixes photocatalyst 
particle efficiently in member surface. 

According to embodiment where this invention is desirable, 
average particle diameter of the silica fine particle 1 - 100 nm 
is desirable, with more preferably 5-50 nm , it is a most 
preferably 8-20 nm. 

It seeks average particle diameter of silica fine particle with 
for example dynamic laser scattering method , it is possible. 

[0021] 

As for coating composition which relates to this invention 
average composition formula SiX^O (4 -q ) / 2 </sub> you can i& sUkuc 

which is displayed with (In Formula, as for X with aJkoxy group, or halogen atom , as for the 
q it is a quantity which it is satisfied 0 <q 

[0022] 

In addition, you can list quaternary hydrolyzable silane 
derivative which is displayed with General Formula SiX4 (In 
Formula, X is alkoxy group* or halogen atom. ) silica 
coating as another desirable example of moldable silica 
coating leader body. 

[0023] 

You can list tetramethoxy silane* tetraethoxysilane * 
tetrapropoxy silane* tetrabutoxy silane* diethoxy 
dimethoxy silane and silanol* tetrachlorosilane* terra 
bromo silane etc as embodiment where theabove-mentioned 
quaternary hydrolyzable silane derivative is desirable. 

In addition, you can list partially hydrolyzed product and 
dehydration condensation polymer etc of theabove-mentioned 
quaternary hydrolyzable silane derivative as embodiment 
where above-mentioned silicate isdesirable. 



[0020] 



[0021] 



[0022] 



[0023] 
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[0025] 



[0026] 

i£* >*a;u 0 

/<a;k ^>*/-;u, x^u>^'J=j-ju* ^yy 
-feh>7;up-;u* v7-bh>r^3-;u, x^u> 

;u-2-^>^/>, ^^pei/>^j3-Jk ?Ptf 
b>?'j=i-;u* MJ^Ptfu^Mzi-^* i-xh* 
v-2-:7p/\/-;u* l-^h+v^p^y-yk i- 
;?p#*v-2-:7p/{/-ju* ^peu>^'J=i-;u 
^e/>^;ux-tA^ v^pfcfUX/^'Ja-n^Ey^ 
*jux-t-;k v^Dtfi/>^'j3.;^;if^ 
x-xA,* hU^Pt: UV^Ura-n^E/^yUx.f- 

[0027] 

©Hlcft«BA<»*Ll\i 
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[0024] 

addition quantity of above-mentioned precursor which is 
included in paint composition with this invention 
appropriately may be decided, but 10 parts by weight or less 
aredesirable with calculation as silica weight vis-a-vis for 
example photocatalyst particle 1 part by weight, with more 
preferably 5 parts by weight or less , it is a most preferably I 
part by weight or less. 

In addition, 0.05 parts by weight or more are desirable, it is a 
most preferably 0.2 part by weight or more above more 
preferably 0. 1 weight section. 

[0025] 

if as for solvent which is included in composition with this 
invention .dispersing above-mentioned photocatalyst particle 
and above-mentioned precursor testability, finally 
hydrophilicization surface is acquired it is not limited, for 
example water or organic solvent or those mixed solvent it is 
listed as theexample. 

Especially water or alcohol or those mixed solvent are 
desirable. 

[0026] 

When alcohol is used for solvent of this invention, for 
example methanol 0 

ethanol* n-propanol* isopropanoL t-butanoU isobutanoL 
n- butanol* 2- methyl propanoL pentanol* 
ethyleneglycoU mono acetone alcohol* diacetone alcohol * 
ethylene glycol monomethyl ether* 4- hydroxy-4- methyl -2- 
pentanone* dipropylene Glico - Lu, propylene glycol* 
tripropylene Glico - it can utilize Lu and 1 -ethoxy -2- 
propanol * 1 - butoxy -2- propanoU 1 - propoxy -2- 
propanol* propylene glycol monomethyl ether* dipropylene 
Glico - Lu monomethyl ether* dipropylene Glico - Lu 
monoethyl ether* tripropylene Glico - Lu monomethyl ether 
etcideally. 



[0027] 

As for quantity of solvent in composition with this invention , 
the concentration of total (Below, "solid component 
concentration " with you say, is. ) quantity of calculation as 
silica weight of photocatalyst particle and precursor which 
were inscribed it is desirable to place in range of 0.01 - 5 
weight % or less in composition. 

Here, composition with temperature of 400 - 500 deg C, 3 
hours it heats solid component concentration, to simplicity, 
liquid component evaporating, and it displays organo basis in 
silicone as percent of those which divide the weight of solid 
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[0029] 
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component which remains after oxidation with weight of the 
composition it is possible . 

When solid component concentration exceeds 5 weight%, 
surface where composition is appliedto have external 
appearance which clouding is done because or it possesses the 
interference fringe, it should have been a paint application, 
but it is not desirable in the application where it is necessary 
to form transparent thin film. 

A more desirable upper limit is 1 weight%. 

In addition, when solid component concentration is under 

0. 01 weight%, sufficient hydrophilic surface efficientlyis 
formed is a possibility of becoming impossible . 

A more desirable lower limit with 0.05 weight% , is most 
preferably 0.1 weight%. 

[0028] 

With this invention composition includes component of 
option outsidedescription above, it is possible . 

According to embodiment where this invention is desirable, 
composition includes substance which is a index of retraction 
2 or less with this invention , it is possible. 

When with addition of substance of index of refraction 2 or 
less, reflection of visible light can be prevented effectively in 
surface which is applied, benefit is acquired. 

silica (index of refraction 1.5 ), tin oxide (Same 1 . 9), calcium 
carbonate (Same 1 . 6), calcium hydroxide (Same 1 . 6), 
magnesium carbonate (Same 1 . 5),strontium carbonate (Same 

1. 5), dolomite (Same 1. 7), calcium fluoride (Same 1. 4), 
magnesium fluoride (Same 1. 4), alumina (Same I. 6),silica 
sand (Same 1. 6), zeolite (Same 1. 5), montmorillonite 
(DANA 71.3.U.2 ) (Same 1. 5), kaolin (Same 1. 6), sericite 
(DANA 71. 2.2a. 1 ) (Same 1.6), iron (11 ) oxide (Same 1. 8), 
you can list yttrium oxide (Same 1 . 9) etc as the substance of 
index of refraction 2 or less whose with this invention 
addition is possible in the composition. 

[0029] 

According to embodiment where this invention is desirable, 
composition furthermore includes detergent with this 
invention , it is possible . 

As for detergent, under 10 parts by weight, more preferably, 
0. 1 -2 parts by weight extent it is desirable vis-a-vis 
photocatalyst particle 1 part by weight, to be added. 

As example of detergent whose with this invention addition is 
possible in composition, sulfonic acid polyoxyethylene alkyl 
phenyl ether ammonium salt, sulfonic acid polyoxyethylene 
alkyl phenyl ether sodium salt, aliphatic acid potassium 
soap, fatty acid sodium salt soap, sodium dioctyl 
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sulfosuccinate* a I kyl sulfate* alky! ether sulfate * alkyl 
sulfate sodium salt* alkyl ether sulfate sodium salt* 
polyoxyethylene alkyl ether sulfate* polyoxyethylene alkyl 
ether sulfate sodium salt* alkyl sulfate TEA salts 
polyoxyethylene alkyl ether sulfate TEA salt* 2- ethylhexyl 
sodium alkyl sulfonate ester salt, acyl methyl taurine acid 
sodium and lauroyl methyl taurine acidsodium, sodium 
dodecyl benzene sulfonate * sulfosuccinic acid lauryl 
disodium* polyoxyethylene sulfosuccinic acid lauryl 
disodium* polycarboxylic acid* oleoyl sarcosine* amide 
ether sulfate* lauroyl sarcosinate* sulfo FAester sodium 
salt or other anionic surfactant; 



polyoxyethylene lauryl ether* polyoxyethylene tridecyl 
ether* polyoxyethylene acetyl ether* polyoxyethylene 
stearyl l#e-I#teru, polyoxyethylene oleyl ether* 
polyoxyethylene alkyl ether* polyoxyethylene alkyl ester* 
polyoxyethylene alkylphenol ether* polyoxyethylene nonyl 
phenyl ether* polyoxyethylene octyl phenyl ether* 
polyoxyethylene y reverse side -jp7* polyoxyethylene 
stearate* polyoxyethylene alkyl phenyl ether* 
polyoxyethylene oleate * sorbitan alkyl ester* 
polyoxyethylene sorbitan alkyl ester* polyether modified 
silico- > and polyester modified silicone* sorbitan 7 
reverse side -jp7* sorbitan stearate* sorbitan palmitate* 
sorbitan sesquioleate* sorbitan oleate* polyoxyethylene 
sorbitan 7 reverse side -jp7* polyoxyethylene sorbitan 
stearate* polyoxyethylene sorbitan palmitate* 
polyoxyethylene sorbitan oleate* glycerol stearate* 
polyglycerine fatty acid ester, alkyl alkylolamide* lauric acid 
diethanol amide and oleic acid diethanol amide, oxyethylene 
group dodecyl amine* polyoxyethylene dodecyl amine* 
polyoxyethylene alkyl amine* polyoxyethylene octadecyl 
amine* polyoxyethylene alkyl propylene diamine* 
polyoxyethylene oxypropylene block polymer* 
polyoxyethylene stearate or other nonionic surfactant; 



You can list dimethyl alkyl betaine* alkyl glycine* amide 
betaine* imidazoline or other amphoteric surfactant; 
octadecyl dimethyl benzyl ammonium chloride* alkyl 
dimethyl benzyl ammonium chloride* tetradecyl dimethyl 
benzylammonium chloride* dioleyl dimethyl ammonium 
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chloride* I - hydroxy-2- alkyl imidazoline quaternary salt* 
alkyl iso quinolinium bromide* polymer amine* octadecyl 
trimethyl ammonium chloride* alkyl trimethyl ammonium 
chloride* dodecyl trimethyl ammonium chloride* 
hexadecyl trimethyl ammonium chloride* behenyi trimethyl 
ammonium chloride* alkyl imidazoline quaternary salt* 
dialkyl dimethyl ammonium chloride* octadecyl amine 
acetic acid salt* tetradecyl amine acetic acid salt* alkyl 
propylene diamine acetic acid salt* di decyl dimethyl 
ammonium chloride or other cationic surfactant etc. 



[0030] 

composition includes acid with this invention , regarding 
embodiment where this invention is desirable, it is possible . 

With addition of this acid, polarity of surface where 
composition isapplied with this invention increases, 
hydrophilic maintainability in dark place 
becomessatisfactorier. 

You can list nitric acid* sulfuric acid* hydrochloric acid* 
propanoic acid* acetic acid* maleicacid* adipicacid* 
fumaricacid* phthalic acid* valeric acid* citric acid* 
lactic acid* butanoic acid* malic acid* picric acid* 
formic acid* carbon dioxide* phenol etc as example of acid 
whose with the this invention addition is possible in 
composition. 

[0031] 

composition includes hydrolysis catalyst of silane with this 
invention .regarding embodiment where this invention is 
desirable, it is possible. 

In existence of this catalyst, regarding to application method 
of the composition with this invention which postscript is 
done, hydrolysis of silane compound as precursor which you 
inscribed is promoted. 

As example of desirable catalyst, you can list nitric acid* 
sulfuric acid* hydrochloric acid* propanoic acid, acetic 
acid* maleicacid* adipicacid* fumaricacid* phthalic 
acid* valeric acid* citric acid* lactic acid* butanoic 
acid* malic acid* picric acid* formic acid* carbon 
dioxide* phenol etc of the pH 2-5. 

[0032] 

composition, including polymerization curing catalyst, 
becomes with this invention regarding embodiment where this 
invention is desirable, it is possible. 

As example of desirable polymerization curing catalyst, basic 
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compound like titanium compound; lithium hydroxide* 
sodium hydroxide* potassium hydroxide* sodium 
methylate* sodium acetate* sodium formate* potassium 
acetate* formic acid potassium* potassium propionate* 
tetramethyl ammonium chloride* tetramethyi ammonium 
hydroxide like aluminum compound; tetraisopropyl titanate* 
tetrabutyl titanate like aluminum chelate* aluminum 
acetoacetonate* aluminum perchlorate* aluminum 
chloride* aluminum isobutoxide* aluminum isopropoxide; 
n- hexyl amine* tributyl amine, diaza MO wax >ir plug, 
ethylenediamine* hexane diamine* diethylenetriamine* 
tetraethylene pentamine* triethylene tetramine* 
ethanolamine and the;ga -aminopropyl trimethoxysilane* 
the;ga -aminopropyl methyl dimethoxy silane,the;ga - (2 
-aminoethyl ) -aminopropyl trimethoxysilane* the;ga - (2 
-aminoethyl ) -aminopropyl methyl dimethoxy 
metal-containing compound like tin compound; cobalt 
octanoate* cobalt acetoacetonate* iron acetoacetonate like 
amine compound; tin acetoacetonate* dibutyl tin octanoate 
like si lane; You can list acidic compound like phosphoric 
acid* nitric acid* phthalic acid* p-toluenesulfonic acid* 
trichloroacetic acid etc. 



[0033] 

composition, when being applied to surface of member, in 
order tobe able to form smooth surface, including leveling 
agent, becomes with this invention regarding embodiment 
where this invention is desirable, it is possible. 

Addition of leveling agent, when especially composition is 
applied to the goods of large type with this invention , is 
profitable. 

ethyleneglycol. mono acetone alcohol* diacetone alcohol* 
ethylene glycol monom ethyl ether* 4- hydroxy-4- methyl -2- 
pentanone * dipropylene Glico - Lu, propylene glycol * 
tripropylene Glico - it can utilize Lu and 1 -ethoxy -2- 
propanol* 1 - butoxy -2- propanol* 1 - propoxy -2- 
propanol* propylene glycol monomethyl ether* dipropylene 
Glico - Lu monomethyl ether* dipropylene Glico - Lu 
monoethyl ether* tripropylene Glico - Lu monomethyl 
ether* diacetone alcohol* cellosolve etcideally. 



[0034] 

As for composition, when it keeps in container which consists 
of the tinplate container and lining metal, when furthermore it 
is applied on metal component, itis desirable with this 
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[0036] 



[0037] 



£bl::a®»<Z>&Jl£,0.2//m \SXT\Z+&h- 

*fc«iBI»A<»lt*ltf»lM5i:-l-©aw«tt 
Hie, KH^JKftitf . MHOlNtMtttf 

zomtzmmzmtfL+ztztoizte* *%w\z 
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invention to be a weak acidity, neutral or a basic. 

Especially as description above when acid is added, addition 
of pH adjustment medicine is desirable. 

[0035] 

composition, dispersibility of solid component which is 
included improving, inaddition storage property in order to 
improve, as needed includes acid or base with this invention , 
is possible . 

Furthermore, from when, pigment, dye, storage stabilizer, 
propellant etc is added is possible . 

[0036] 

composition is applied surface by surface of member which 
youwant to make hydrophilicity or antifogging with this 
invention , after that isdried or is hardened and makes thin 
film. 

In addition according to need furthermore it is attached on 
calcining. 

[0037] 

As for film thickness of surface layer which is formed to 
member surface by the coating , it is desirable to make 0.4;mu 
m or less. 

So, if it does, clouding is prevented with diffuse reflectance of 
light to be possible, surface layer substantially becomes 
transparent. 

Furthermore when film thickness of surface layer, is 
designated as 0.2;mu m or less, it is more desirable. 

So, if it does, coloration of surface layer can be prevented 
byinterference of light. 

In addition if surface layer is thin, clarity of thin extent 
improves. 

Furthermore, if film thickness is made thin, abrasion 
resistance of surface layer improves. 

In order to form this kind of thin film, with this invention 
composition 0.0001 -20 mg/cm 2 extent it is desirable in 
member surface to apply, it is a range of the more preferably 
0.0005-1 mg/cm 2 extent. 

[0038] 

Application method to member surface of composition may 
be selectedappropriately with this invention , but it can utilize 
for example spray coating method, dip coating method, 
flow coating method, spin coating method, roll coating 
method, brush coating, bar coating, sponge coating or 
other method ideally. 
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[0039] 

[0040] 

40,?gK;»JS 40.2 S*%.J±S l.05)(c^y- 
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*%* ¥^S205nm)Xt/-fV^Pe;UT;Uzi- 
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&* &&nftmm?E®. 20W* fl2oss-w/!8) 

l^cfcU g4*4aSfCRSj$ 0.01mW/cm 2 &tf 
0.001mW/cm 2 t7)£ttfa£B&#L*<t<&mft&S 



a 1 ^vi^ttioiamzti^x^ m& 

0.01mW/cm 2 Stf 0.001mW/cm 2 fCfcl^Tftl!! 

&\z±%m*<t/m*mftto&fimmztitz a 

[0041] 
[111 



[0039] 

After being applied to surface, composition is dried or is 
hardened,or, makes thin film. 

silica precursor becomes silica with process of drying or 
hardening. 

Here drying with natural drying or heating is good with 
whichever ofdrying, if furthermore precursor becomes silica, 
is possible tocause polymerization reaction with such as 
ultraviolet light illumination in. 

[0040] 

[Working Example<s)] 

It added methanol* nitric acid aqueous solution to ethyl 
silicate (Colcoat supplied ethyl silicate 40* solute 
concentration 40. 2 wr%* density 1 .05 ), 5 hours hydrolysis 
later, brookite type titanium dioxide sol (solid component 
concentration 10 weights average particle diameter 1 5 
nm ), the ceria sol (Nissan Chemical Industries, Ltd. (DB 
69-054-4069 ) make A- 1 * solid component concentration 
20.5 weight%* average particle diameter 205 nm ) and 
mixed isopropyl alcohol with temperature of 30 degrees, 2 
hours mixedwith temperature of 30 degrees and produced 
solid component 3 wt% solution. 

Furthermore with n- propyl alcohol in solid component 0.5 
weight% after diluting with flow coating method room 
temperature curing after coating fabric doing on glass 
substrate, weight ratio of the titanium dioxide* silica* ceria 
it differs, # 1 sample~#9 sample was produced. 

With temperature of 150 degrees ultraviolet light of 
illumination 0.01 mW/cm 2 and 0.001 mW/cm 2 wasirradiated 
to sample surface in order to verify 
hydrophilicization/hydrophilic maintaining effect with 
photoexcitation of titanium dioxide in under interior 
illumination of each sample with thermal processing and the 
ultrasound irradiation contact angle of water of each sample 
after rising, with the white fluorescent lamp (Toshiba Corp. 
(DB 69-054-35 1 7 ) make, 20 W* FL20SS* W/l 8 ) once and 
temporal variation of contact angle of water was measured. 

Result is shown in Table 1 . 

From Table 1 regarding whichever composition, 
hydrophilicization/hydrophilic maintaining effect was verified 
with photoexcitation in illumination 0.01 mW/cm 2 and 0.001 
mW/cm 2 . 

[0041] 

[Table 1] 
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[0042] 

[Effects of the Invention] 

According to this invention, even with very weak ultraviolet 
light illumination which is included in the interior 
illumination etc it reaches point where 
hydrophilicization/hydrophilic maintenance effect of the 
member surface is shown with photoexcitation of 
photosemiconductor. 
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